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AUSTRALIA 
Patents Act 1990 
PROVISIONAL SPECinCATION 

. COMPOP^ENTIlNfTERLOCKING 

FIELD OF THE INVENTION 

This invention relates to apparatus that includes two connected and interlocked 
S components, and to a method of interlocking the components. Such'interlocking ihay 
relate to a broad range of mechanical locking systems. By way of example, it may 
apply to ground engaging tools sudbi as ripper teeth retention, or lip shroud and wing 
shroud retention, or rigging components for drag lines, such as shackle pin retention, 
clevis pin retention, or trunnion link retention. In one specific onbodiment, the 
10* invention relates to material moving apparatus, particularly of the eartb moving type 
used in mining operations. 

BACKGROUND TO THE INVENTION 

IS A known type of q>paratus corresponding to &e above is in the foim of earth-moving 
equipment which includes an earth-moving bucket which is driven by a prime-mover, 
and a number of components (such as ear&-moving teeth or such as lip shrouds or 
other forms of replaceable wear protection means) ^ch of which is mounted on a 
leading lip of the bucket by means of a further component in the form of a respective 

20 adaptor, the adaptor being fixed to the bucket Where, for example, such components 
are constituted by earth moving teeth; the teed^i are the components most subject to 
wear, and therefore it is desirable that provision be made for easy tooth replacement 
The ease of tooth replacement, in turn, depends on Ihe manner in which the teeth are 
attached to Ibeir respective adaptors. 

25 

A known mann^ of attaching such a tooth to its respective adaptor is by means of a 
locking pin which is inserted into aligned holes defined by the tooth and the adaptor. 
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to prevmt ffai^e from being separated from each other. Such a locldiig pin is usually 
held in place by means of friction or oth&r forms of interference fits. Such a pin is 
required to be forced into place, and removed, usually by the use of a hammer or 
similar tool that operates primarily on an impact basis. A disadvantage of such 
S locking pins is the inherent risk of injury, and damage to components, due to the use 
of such tools. For example, the hammering might result in wietal fragments breaking 
off the pin, and these could cause injury. In addition, the hammering action may 
involve muscle injury. 

10 It is an object of the present invention to overcome or substantially ameliorate at least 
one of the disadvantages of the prior art, or to provide a useful altemative. 

SUMMARY OF THE INVENTION 

1 5 According to a first aspect of the invention there is provided apparatus including: 
' a first component defining a first passage; 
a second component connectable with the .first component and defining a 
second passage, said passages being aligned when the components are connected to 
eachofiien 

20 a locking pin configured for being accommodated in the aligned passages 

thereby to prevent separation of the components, the pin being rotatable, when so 
accommodated, relative to the components, between 

a locked position in which the pin engages at least one of the 
components to prevent withdrawal of the pin from the aligned passages, and 
25 a firee position in which the pin is slidably removable from the aligned 

passages to permit separation of the components. 

Preferably, one of said components includes a first formation, and the pin defines a 
second formation configured for engagement with the first formation when the pin is 
30 in the locked position. In a preferred embodiment, tiie pin is of generally cylindrical 
shape and the second formation includes a pair of spaced walls defining a 
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drcumferentially exteading slot, the pin being configured such that' the first finmatLon 
raters the slot as the pin is rotated from the firee position to the locked position. 

Preferably, the pin has an axis of rotation about which the pin rotates between the free 
5 and locked positions, and the slot has a floor with a first end, with successive positions 
along the floor away firom the first end being disposed successively further, radially, 
firom said axis, the first fomiation being configured to engage and ride along said floor 
when flie pin is rotated from the firee position to the locked position. The floor 
preferably has a second end opposite the first end thereo:^ and preferably defines a 
10 substantially flat or concave land area adjacent the second end for stably engaging the 
first formation when the pin is in the locked position. 

In a preferred embodiment, the slot extends helically about the pin such that upon 
rotation of the pin fi^om the firee position to the locked position, the first fomiation 
15 engages said-walls to draw the pin fiirther into said aliped passages and upon rotation- 
of the pin firom the locked position to the firee position flie first formation eagages said 
walls to force the pin parfly out of said aligned passages. 

The pin preferably defines an insertion recess extending, longitudinally relative to the 
20 pin, to at least a first end of the pin, to permit insertion of the pin into said aligned 
passages when the insertion recess is aligned with said first formation. 

In this case, in a preferred embodimmt, the insertion recess extends to only the first 
end of Ihe pin, the pin further defining a withdrawal recess spaced, circumferentially 

25 relative to the pin, firom the insertion recess, and extending longitudinally relative* to 
the pin to only an opposite, second end of the pin, whereby the insertion recess 
pennits insertion of the pin via one end of said aligned passages in a first longitudinal 
direction of the pin whca the insertion recess is aligned with the first formation, and 
the withdrawal recess permits withdrawal of the pin in said first direction, via an 

30 • opposite end of said aligned passages, v/bjexi the withdrawal recess is aligned with the 
first formation. In one preferred embodiment, the pin is configured such that, once 
having been inserted into the aligned passages with the insertion recess aligned with 



the first fonnation, die pin is in the fiee position and is rotatable to the locked position 
in a particular rotational direction, and once having' being rotated thus to die locked 
position, is rotatable in said particular rotational direction to a further said firee 
* position in which flie withdrawal recess is aligned with the first formation. 

5 

In a preferred embodiment, the passage of one of the components is closed at one end 
such that said aligned passages are closed at one end. The component having a 
passage closed at one end preferably includes a resilient element in that passage 
inamediately adjacent die one closed end, wherein the pin, when accommodated in 
10 said aligned passages, is configured to abut against, and slightly deform, the resilient 
^element 

Preferably, the passage of one of said componoits includes two coaxial spaced apart 
sub^passages, * and the passage of the other component is disposed between, and 
IS - aligned with, said sub-passages whqa the components are connected to each pther, to 
form said aligned passages. 

In a preferred embodiment, at least part of said first fonnati^on is resilientiy movable 
under a force exerted by the pin when the pin is rotated from said fi:ee position to said 
20 locked position. Then, preferably, the particular said component that includes said 
first formation finlher includes resilient means for allowing said resilient movement of 
said part of die first formation, while urging said part against the pin. 

In a preferred embodiment, said particular component includes a retaining element 
25 which, in turn, includes, an elastomeric siqyport and an enga^ment el^ient, wherem 
the support constitutes said resilient means and the enga^mrat element includes said 
first formation and abuts the support Then, in one preferred embodiment, die support 
defines a diamel in which the engagement element is received. The support and 
engagement element are then preferably bonded to each other. The support preferably 
30 defines a deformation passage exteading substantially parallel to said channel, to 
fiidlitate resilient deformation of the support 
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• * * . 

la a preferred embodimeiit, the pin includes a plurality of second fiitmadons and the 
engagement element is castellated so as to define a plurality of first formations, each 
for engaging with a respective second formation when flie pin is in the locked 
position. 

5 

In another preferred embodiment, said particular component includes a retaining 
.element which defines an aperture having a closed end and an opposite open end, the 
retaining element including said resilient means within said aperture and including 
said first formation, the first formation being movable along said aperture and abutted 
10 against said rdsilient means, and protrudiug through said open end. In this 
embodiment, the first formation is preferably constituted by a ball, and the, resilient 
means is preferably constituted by a coil spring or an elastomerid material such as 
rubber. 

15 Preferably according to this other embodiment, the retaining element includes a 
plurality of said first formations and the pin include a plurality of corresponding 
second formations. 

In a preferred embodiment^ the first component and second component are a tooth and 
20 adaptor, respectively, or a shroud and ada?)tor, respectively, of earth moving 
equipment, the adaptor being configured to mount the tooth or shroud, as the case may 
be, to an earth moving bucket In another embodiment, the first component is a tooth 
or shroud, and the second component is a lip, of an earth moving bucket , 

25 The pin preferably includes a non-circular formation at one md to &cilitate the 
rotation of the pin between the free and locked positions, by en^gement with a 
rotatabletool. 

Preferably, the pin, adjacent one end, has a cavity which is defined at that md by a 
30 cover portion having an ^ertore therein to permit the insertion of a piri-removal tool 
therethrough into the cavity and withdrawal' of the pin fiom said aligned passages by 



• 



6 

engagemmt of the pin-retnoval tool with an inner surface of said cover portion. The 
qyparatus preferably includes a cap releasably eng^geable with fhe pin at said one end. 

According to a second aspect of the invention there is provided a method of releasably 
5 interlocking a first component and a second component, wherein the first component 
defines a first passage and the second component defines a second passage, the 
method including the steps of: 

connecting the first component to the second component so that the first and 
second passages are aligned with each other; 
10 inserting a pin into the aligned passages so that, when so inserted, the pin is in 

a firee position in which it is fi:ee to be selectively withdrawn firom. fhe aligned 
passages; 

rotating the pin relative to the components, fix>m the firee position to a locked 
position in which the pin engages at least one of the components to prevent 
1 5 withdrawal of the pin firom the atigned passages^and hence to prevent separation of the . 
components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Preferred embodiments of the invention will now be described, by way of example 
only, with reference to the accompanying drawings in which: 

Figure 1 is a schematic, exploded view of material-moving apparatus in 
accordance with an embodiment of the invention; 

Figure 2 is a schematic side elevation, shown partly in section, of the sqpparatus 
25 of Figure 1; 

Figure 3 is a schematic side elevation, shown partly in section, of detail of the 
apparatus as shown in Figure 2; 

Figures 4 and S aire schematic side elevations, shown ficom different sides, of a 
locking pin according to an embodiment of the invention. Figure 5 being partly cut 
30 away; 

Figure 6 is a schematic side elevation of a retaining element in accordance 
with an embodiment of the invention; 
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Figure 7 is a schematic plan view of the retaining element of Figure 6; 
Figure 8 is a schematic side elevation of a retaining elemrat in accordance 
with another embodiment of the invention; 

Figure 9 is a schematic side section view through the retaining element of 
5 Figure 8; 

Figures 10 and 11 are schematic side elevations, shown from different sides, of 
a locking pin according to a different embodiment of the invention to that shown in 
Figures 4 and 5; 

Figures 12 and 13 are a schematic side elevations, shown partly in section; of 
10 detail of apparatus similar to that shown in Figure 3, but in accordance with a different 
embodiment, with the locking pin shown in a free position, and locked position, 
respectively; and 

Figure 14 is a sdxematic side elevation, shown partly in section, of detail of 
^paratus similar to that shown in Figure 3, but in accordance with yet a further 
IS embodiment. 

DETAILED DESCRIPTION 

Rrfercing to the drawings fiiere is shown a material-moving apparatus 1 which, more 
20 specifically, .is of the type used for earfh-moving operations in the mining industry. 
The £qpparatus 1 includes a componCTt in the form of a tooth 2 and a furOxer 
component in the form of an ad£Q)tor 3. The tooth 2 has a pair of spaced protrusions 4 
and the adaptor 3 has a formaticm 5 which is gmerally complementarily shiqped 
relative to the space defined between the protrusions 4. The adaptor 3 also has a pair 
25 of protrusions 6 defining a space between them. 

The adaptor 3 is connectable to the tooth 2 by accommodating the formation S in the 
space between the inrotrusions 4, and is attached to a leading lip of an earth-moving 
bucket of a prime mover, which Up is received in the space between the protrusions 6 
30 (the bucket and prime mover not being shown). The adaptor 3 is thus usied for 
mounting the tooth 2 to the bucket Generally, a number of such tooth-and-adaptor 
combinations will be mounted, spaced from one another, to such a bucket in use. 
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The tooth 2 defines a passage generally designated 7, whidi consists of two aligned 
sub-passages 7.1 and 7.2, one in each of &e protrusions 4. One of the siib-passages, 
7.2, has a closure 8 at an outer end, with a resilient element 9 (see Figure 3) 

5 immediately adjacent the closure. In an alternative embodiment, the element 9 may 
be omitted. The adaptor 3 also defines a passage 10, in the formation 5, which is 
aligned with the sub-passages 7.1 and 7.2 when the tooth 2 and adaptor are connected 
to each other, as shown in Figures 2, 3 and 12 to 14. These passages 7.1, 7.2 and 10, 
when so aligned, are referred to below for convenience as the "aligned passages'% 

1 0 generally designated 11. 

A generally cylindrical locking pm 12 is accommodated in the aligned passages 1 1 for 
prevnting the tooth 2 and adaptor 3 fi^om being separated from each other. Whm so 
accommodated, the pin 12 is rotatable, about an axis 13, relative to the tooth 2 and 
IS adaptor 3, betweea a locked position and a firee position, as will be described in more 
detail below. 

The adaptor 3 defines a fiirther passage 14 (see e^edally Figure 1) which is 
' immediately adjacent to, and which opens at one side into, the passage 10. The 
20 adaptor 3 includes a retaining element, generally designated IS, whidh is 

accommodated within the passage 14. 

In one preferred embodiment (see Figures 6 and 7), the retaining elonent IS includes 
a resilient siqpport IS.l of an elastomeric material sudbi as rubber. The support IS.l 

2S defines a longitudinally e3ctending channel 1S.2 in which is located an engagement 
element 1S.3. As can be seen, the engagement element 1S3 is castellated so as to 
define a series of formations, generally designated 20, in the form of engagement 
teeth. The support IS.l may be moulded together with the (engagement element 1S.3 
so that they are effectively bonded together. One or more transverse passa^ (not 

30 shown) may be provided in the engagement element 15.3 such that when so moulded, 
the elastomeric material of tiie support 15.1 sets in the passages, effectively to key tiie 
support to the engagement dement. The siqpport 15.1 also defines a passage 15.4 
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which extends fherefhrough, substantially parallel to the channel 15 JZ^ to fitdlitate 
defonnaiion of fhe sixpport when load is applied to the engagement element 1S.3. As 
will be described in more detail below, eadi formation 20 is configured for engaging 
the pin 12. 

5 

In another embodiment (see Figures 8 and 9), the retaining element 15 defines a 
number of apertures 16 each having a closed end 17 and an opposite open end 18. 
The retaining element 15 also has a resilient means in the form of a coil spring 19 
disposed within each aperture 16 as well as a formation 20 which, in this embodiment, 
10 is jn the fomi of a ball. Each ball formation 20 i$ abutted against the spring 19 and 
: » protrudes tiirough the open end 18 of the respective aperture, into the passage 10. la 
another embodiment (not shown), instead of the springs 19, there is provided suitable 
resilient elastomeric material such as rubber. 

15' In another embodiment (not shown) of the q>paratus 1, the relative positioning of llie 
passage 10 and the passage 14 is reversed (i.e. rotated through 180 degrees) relative to 
what is shown in Figure 1. Thus the passage 10 is disposed closer to the toofh 2 and 
tiie passage 14 further fiom the tooth. The advantage of this reversed relative 
positioning is tiiat, if any load is ^plied, in use, to the tooth 2 in a direction which 

20 tends to pull the tooth from &e adaptor 3, this load is transferred by the pin 12 to that 
material of the adaptor which forms the part of ttie wall of the passage 10 closest to 
the tip of thq tooth. By contrast, in the configuration as shown in Figure 1, such a load 
would be borne by the matmal of the adaptor which forms tiie inward projections 
14.1, between the two passages 10 and 14. 

25 

Refenring to Figures 4 and 5, there is shown one embodiment of the pin 12. In this 
embodiment, the pin 12 has a number of pairs of spaced walls 21, each pair defining a 
slot 22 which extends drcumferentially and helically relative to the pin. Each slot 22 
has a floor 23 having a first end 24. Each floor 23 is spaced a certain radial distance 
30 fit>m the axis 13 at the first end 24, and is spaced successively further, radially, &cm 
tiie axis, at successive positions along the floor away from the first end; Thus the 
floors 23 are effectively radially outwardly sloped, in a direction away from fhe first 
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ends 24. Adjacent a second end 25 of each floor 23, the floor levels out into a flat, 
land area 26/ In another embodiment (not shown), the land areas 26 are concave. As 
will be described in more detail below, the walls 21 and floors 23, and hence tibie slots 
22 Ihat they define, constitute formations for engaging the relevant formations 20. 

5 

The pin 12 also defines a recess 27, referred to below as an insertion recess, which 
extends, longitadinally relative to the pin, to one end 28 of the pin. 

The pin 12 also has, at an opposite end 29, a non-circular formation in the forai of a 

10 hexagonal nut 30 which forms an integral part of the pin. Below the nut 30 there is a 
cavity 31 within the pin 12 (see Figure 5). Part qf the cavity 31 is defined by the 
material of the pin 12 within the bounds of the nut 30, so that this portion of the pin 
constitutes a cover portion 32 in relation to the cavity. The cover portion 32 has a 
slotted ^erture 33 therein. 

15 . . . 

In use, the tooth 2 and adaptor 3 are connected to each other as mentioned above, by 
receiving the formation S within the space defined between the protrusions 4, such 
that the passage 10 and sub-passages 7.1 and 7.2 are aligned with each other to form 
the aligned passages 11. As the tooth 2 is heavy, it may be provided with a lifting lug 

20 (not shown) so that the tooth can be moved in place relative to the adaptor 3 using a 
suitable sling or safety hook, which may in turn be operated via lifting equipment 
The retaining element 15 is then inserted into the passage 14. The retaining element 
IS is shaped so that it cannot be inserted into the passage 14 unless correctly 
orientated. The pin 12 is then inserted in tibie aligned passages 1 1 by first aUgning the 

25 insertion recess 27 with &e formations 20 that protrude into the passage 1 0, and then 
sliding the pin into place via the open end 34 of the aligned passages. The insertion 
recess 27 allows the pin 12 to be slid into the aligned passages 1 1 unimpeded by the 
formations 20. 

30 A suitable tool such as a spanner (not shown) is then used on the 30 nut to rotate flie 
pin 12 about the axis 13. As &e pin 12 rotates, the formations 20 engage the floors 23 
and the walls 21 of fce slots 22. The helical orientation of the slots 22 results in the 
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fonaations 20 effectively drawing the pin 12 further into the. aligned passages 11, 
almost in ihe manner of a screw-Huread 

As rotation of the pin 12 continues, the formations 20 ride along tfie floors 23. As a 
5 result of the sloped structure of the floors 23, as the formations 20 ride along ttie 
floors in this manner, the floors exert a force on the formations, urging them against 
tiie biasing force of the support 15.1 or springs 19 (depending on which embodiment 
of the retaining elraient 15 is employed). The pin 12 is rotated to a position where the 
fomiations 20 engage the land areas 26. The flatness or concavity of these areas 26 

10 results in the pin 12 being held relatively stably against rotation, by the formations 20 
and by the biasing force of the support . 15.1 or springs 19. The pin 12, when in this 
position, is prevented, by engagement of the formations 20 with the walls 21 of the 
respective slots 22, from being slid out of flie aligned passages 11. Thus the pin 12, 
when in this position, also serves to prevent separation of the tooth 2 and adaptor 3. 

15 This position of the pin 12, in which it cannot be withdrawn, may be considered as a 
"locked position": Wh^ in this position, the end 28 of the pin 12 abuts, and slightiy 
deforms, the resilient element 9 where this resilient element is provided. This also 
serves to add to the stability of the holding in place of the pin, by urging the walls 21 
against the formations 20 to increase friction forces. 

20 

The closure 8 prevents the pin 12 from &lling out the lower end of the aligned 
passages 1 1 . It also prevents dirt and other particles from entering the lower end of the 
svft>-passage 7.2. Such dirt and particles might otherwise enter the aligned passages 1 1 
via that lower end of the sub-passage 7.2, and when compacted could become trapped 
25 in the inter&ce between the pin 12 and the walls of the aligned passages 11, ther^y 
obstrticting removal of the pin. 

Figure 13 illustrates the location of formations 20 within the slots 22 of the pin 12 
when the pin is in the locked position. 

30 

When it is desired to separate Ihe tooth 2 and ad^tor 3 from each other, the same tool 
that was used to rotate the pin 12 to the locked position can be used, on the nut 30, to 
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rotate the pin 12 to the position in which the insertion recess 27 is aligned, once again^ 
with the formations 20. In this position, ibe pin 12 may be slid out of the aligned 
passages 1 1 substantially unimpeded by the fomiations 20. Thus, this position of the 
pin 12 may be regarded as a *^e position". In a preferred form of this embodimmt, 
5 the pin is rotated through 90 degrees between the free position and the locked 
position. When rotating the pin 12 from the locked position to the free position, the 
helical orientation of the slots 22 results in the formations 20 forcing the pia partly out 
of the aligned passages 1 1 . Once the pin 12 is in the free position, a suitable tool (not 
shown) can be inserted through the slotted aperture 33, and engaged with an inner 
10 surface 35 of the cover portion 32 of the nut 30, **bayonef ' fashion, to pull the pin free 
from the aligned passages 11. 

Figure 12 illustrates the formations 20 being outside of the slots 22 of the pin 12, 

when the pin is in the free position. 

15 . . 

Referring to Figures 10 and 11, there is shown another embodiment of the pin 12. In 

this embodiment the slots 22 do not extend helically and, in addition to the insertion 

recess 27 which extends to the end 28 of the pin 12, there is also provided a 

withdrawal recess 36. The withdrawal recess 36 is spaced from the insertion recess 

20 27, drcumferentially relative to the pin 12 as shown, and extends, longitudinally 

* * 

relative to the pin, to the opposite end 29 of the pin. This embodiment of the pin 12 is 

suitable for use with an embodiment of the tooth 2 which does not have a closiu-e 8, 

that is, an embodknent in which the aligned passages 1 1 are open not only at the ead 

34, but also at the opposite end 37, as shown in Figure 12, 13 and 14. 

25 

ha this embodiment of the pin 12, each floor 23 is sloped radially outwardly, relative 
to the axis 13, towaid thei land areas 26 of the slots 22, from both sides of the land 
areas. As a result, once the pin 12 has been inserted and rotated to the locked position 
as described above, it can. thereafter be rotated, m the same direction, so that tihie 
30 formatioiis 20 ride along the floor 23 on the opposite side of the land area 26 to that 
along which they rode when the pin was first rotated to the locked position, until the 
witiidrawal recess 36 is aligned with the formations, hi this position, as the 
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withdrawal recess 36 extmds all the way to the end 29 of the pm 12, tiie pin may be 
pushed from tibie aligned passages 11 via the end 37 thereof (i.e. the bottom end as 
shown in Figures 12, 13 and 14) to remove it when it is desired to separate the toofli 2 
and adaptor 3 from each other. It will be appreciated that the position in which the 
5 withdrawal recess 36 is aligned with the formations 20, that is, the position in which 
the pin 12 can be removed from tihie aligned passages 1 1 imimpeded by the formations, 
may also be considered as a **free position'* of the pin. In a preferred form of this 
embodiment, the insertion recess 27 and withdrawal recess 36 are positioned such that 
the pin 12 is rotated through 90 degrees between &e locked position and each of the 
10 respective free positions. 

In this embodiment of the pin 12, the end 28 of the pin may be substantially 
perpendicular to the axis 13 as shown in Figures 12 and 13, or it may be angled as 
shown in Figure 14, so as to match the angle of the outer surface 38 of the lowermost 
IS protrusion- 4 of the tooth 2 (this particular protrusion being designated 4.1 in Figure 
14). The angling of the end 28 of the pin 12 in this way is advantageous as it limits 
the extent to which debris and other contaminants may enter the sub-passage 7.2 
which contaminants might possibly clog the interface between the pin and the sub- 
passage 7.2 tiius restricting removal of the pin« 

20 

A polyurethane nut cap 39 is provided for removably covering fiie nut 30. The nut 
c^ 39 has an inner aperture 40 (see Figure 3) having a sh^e complementaiy to that 
of the nut 30. Accordingly, the nut cap 39 can fit snugly on the nut 30, to protect it 
and prevent the ingress of matter into the cavity 3 1 via the slotted sqjerture 33. 

25 

As the pin 12 can slide relatively easily into the aligned passages 11 and then be 
•rotated to the locked position, the need to hammer the pin in place, as required in prior 
art pins, is avoidedl This, in turn, avoids the dangers associated with such hammering 
including metal fragments breaking off the pin or the hammedng tool which could 
^ 30 cause injury, and avoids muscle injury that could be caused by the hammering action. 
When it is desired to rmiove the pin 12 to separate the tooth 2. and adaptor 3 from 
each other, die action of rotating the pin 12 from the locked position to the free 



• 
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position, and then sliding the pin from &e aligned apertures 11, has similar 
advantages. 

In the embodiment including the closure 8, where the slots 22 extend helically, the 
5 configuration of the slots further fecilitates this pin-removal process as the pin is 
partly forced from the aligned passages 1 1 on rotation. The closure 8 also prevents 
. the pin inadvertently sliding out through the lower end of the sub-passage 7.2 when 
the pin is in its free position. On the other hand, in the embodimrat where there is no 
closure 8, thfe pin can be . pushed through the lower end of the sub-passage 12 so that 
10 Ihe need to withdraw it from tfie aligned passages via the same end through which it 
was inserted, is avoided. 

Although the invention is described with reference to specific embodiments, it will be 
understood by those skilled in the art that it is not linuted to these embodiments, and 
IS may be embodied in many other forms. Thus, instead of the tooth 2 and adaptor 3, a 
pin similar to the pin 12 may be used to interlock two other components. Such other 
components may, for escample, be a shackle and shackle-bolt 

DATED tbis 30fh day of September 2002 
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